VOLUME CONTENTS 


VOLUME 29, NUMBER 1 1989 PAGES 1-80 


RAM-COST ANALYSIS AND MODELLING 
G. W. A. Dummer 1 Acknowledgement—RAM/COST Special Edition 


C. A. Ntuen 3  Editorial—Economic design of maintained reliability systems 


N. Venugopal, Y. Krishna Reddy 9 Cost-space optimal (N*, m,n“) parallel-series systems 
and M. Meenakshi Bai 


N. Venugopal, S. Shaffi Ahamed 17 Optimal repair stage for K-out-of-N systems 
and C. Rami Reddy 


S. K. Singh 21 Profit evaluation of a two unit cold standby system with random 
appearance and disappearance time of the service facility 


B. D. Sivazlian and K. H. Wang 25 Economic analysis of the M/M/R machine repair problem with 


warm standbys 


S. Pulat and L. Leemis 37 


Network reliability and availability analysis to minimize downtime 
costs for communication networks 


K. S. Venkatakrishnan 49 Optimal replacement time of an equipment via simulation for 
and S. Venmathi truncated failure distributions 


C. A. Ntuen 53 The calculation of the present worth single payment factors for 
reliability systems when life cycle is arbitrary 


B. D. Sivazlian 57 Optimum scheduling of a new maintenance program under 
stochastic degradation 


M. L. Spearman A simple approximation for IFR “Yeibull renewal functions 


VOLUME 29, NUMBER 2 1989 PAGES 81-296 


Calendar of International Conferences, Symposia, Lectures and 
Meetings of Interest 
Publications, Notices, Calls for Papers, Etc. 


Memo to all Indian Authors 


R. Subramanian and V. Sridharan An n unit system with spares 


M. J. Patyra and J. Zabrodzki Technological centering—an experimental approach to VLSI ICs 


yield maximization 


C. Canali, F. Chiussi, G. Donzelli, Correlation between thermal resistance, channel temperature, infra- 
F. Magistrali and E. Zanoni red thermal maps and failure mechanisms in low power MESFET 
devices 


Guo Tong De Stochastic behaviour of a two-unit cold standby system with 


preparation time for repair 


|. Mojzes, B. Kovacs and 
R. Veresegyhazy 


Comparative reliability study of n*-n and n*-n-n* Gunn diodes 


R. Kalyan and S. Kumar Comparison of a simulation and an exact method for reliability 


evaluation of large networks using a personal computer 


R. Venkatapathi Naidu and 
S. Mahapatra 


A fault model for multivalued NMOS dynamic random access 
memories 


Il 


é 
= 
5 
: 
3 
x 
4 
7 
ad 


Jinhua Cao and Yanhong Wu 145 Reliability analysis of a two-unit cold standby system with a 
replaceable repair facility 


Do Le Minh and Y. S. Sherif 151 The lower confidence limit for the mean of positive random 
variables 


Won Young Yun 153 An age replacement policy with increasing minimal repair cost 


M. Xie and K. Shen 159 On ranking of system components with respect to different im- 
provement actions 


T. Inagaki and Y. Ikebe 165 Performance analysis of a safety monitoring system under 
human-machine interface of safety-presentation type 


S. O. Duffuaa and A. Raouf 177 Improving reliability in computer based systems 


G. S. Hura 185 The role of atomic actions in a distributed system 


K. B. Misra and G. G. Weber 195 A new method for fuzzy fault tree analysis 


M. M. S. Hassan and H. Domingos 217 Increase of critical current density and voltage for triggering 
avalanche injection through use of graded collector doping 


V. C. Koh and L. M. Leemis 227 Statistical procedures for the exponential power distribution 


L. R. Jaisingh 237 R-reliable intervals and confidences for the lifetime of a parallel 
system 


S. Kumar and R. C. Tiwari 255 Bayes estimation of the reliability of a system under a random 
environment governed by a Dirichlet prior 


B. S. Dhillon 267 Bibliography of literature on safety factors 


Technical Note 
H. Trujillo and E. Bonat 281 Step stress tests: Monte Carlo simulation and evaluation 


283 Book Review 
Material Processing with Nd-Lasers 


285 New Patents 


295 Erratum 


VOLUME 29, NUMBER 3 1989 PAGES 297-460 


RELIABILITY IN ELECTRONICS 


A. Balogh 297 Editorial 


B. S. Dhillon 299 Human errors: a review 

M. Gerner 305 Design of test architectures for VLSI devices 
P. Jaaskelainen 317 ASIC OQ&R, plans & experiences 

N. B. Sutorikhin 319 Evaluation of exchange service inaccessibility 


V. N. Seshadri and C. G. Savolaine 325 Performance assessment of AT&T international switched voice 
services 


R. Nitsch 331 Computer-aided prediction of failure rates for complex electronic 
telecommunication systems 


P. Rakié and Z. Pavlovié 337 A method for transformation of the system fault tree and repair 
policies into equivalent state-space diagram 


Z. Pavlovié and P. Rakié 343 An approach to fault-tolerant system reliability modelling 


A. Hunger 349 Reliability measurement of microprocessors based on functional 
testing 


IV 


3 
3 
: ‘ 
: 


W. Geisselhardt, W. Mohrs 
and U. Moeller 


FUNTEST—functional testgeneration for VLSI-circuits and systems 


. L. Kuzel and H. Bonnenberg 


Bridging the gap between design and test 


. Stojadinovié and S. Dimitrijev Instabilities in MOS transistors 


G. Hartler 381 The nonhomogeneous Poisson process—a model for the reliability 
of complex repairable systems 


F. Beichelt and A. Stark 387 Optimum topological layout of communication networks 
E. v. Collani 393 A general approach to optimal process control 


A. Z. Keller and C. Kara-Zaitri 399 Further applications of fuzzy logic to reliability assessment and 
safety analysis 


R. Guitard 405 Reliability data—a practical view 


D. Salini 415 Reliability prediction with MIL handbook and field data collection 
in FMSs and robotics 


P. Dirke 419 Allocation of dependability to the telecommunication network 


S. Holovac 425 Comparative analysis of network reliability algorithms 


T. Nowicki and E. Wilczkowiak 433 Study of local area networks using Petri nets 


Wang Hongyu 439 Optimal availability design of maintainable systems 


L. Slunsky 447 Monitored burn-in as the method of quality control in electronic 
components and devices production 


V. Z. Vassilev and B. G. Nenkova 453 Cost effectiveness of burn-in procedures of semiconductor devices 
and integrated circuits 


VOLUME 29, NUMBER 4 1989 PAGES 461-670 


Calendar of International Conferences, Symposia, Lectures and 
Meetings of Interest 


Publications, Notices, Calls for Papers, Etc. 
Newsletter—Society of Reliability Engineers 
Memo to all Indian Authors 
K. Fokkens 481 Letter to the Editor-—Comment on “Study of acceleration factor on 
moisture resistance test of plastic encapsulated semiconductor 


devices” 


J. M. Kontoleon and D. Mandaltsis 483 Overall reliability evaluation of hierarchical computer networks with 
dynamic behaviour 


J. P. Singh Joorel Stochastic analysis of a two-unit priority cold standby redundant 


system with administrative delay in repair 


L. R. Goel and S. C. Sharma 493 Stochastic anaiysis of a 2-unit standby system with two failure 
modes and slow switch 


Cc. Canali, F. Chiussi, G. Donzelli, 499 Correlation between fabrication processes and thermal distribution 
F. Magistrali, M. Merletti and in medium power MESFETs 
Zanoni 


M. A. W. Mahmoud 505 First uptime and downtime joint distribution of a duplication system 
with random switching time 


S. Hasanuddin Ahmad 509 Simple enumeration of minimal tiesets of undirected graph 


G. S. Mokaddis, S. S. Elias and 511 On a two-dissimilar-unit standby system with three modes and 
S. W. Labib administrative delay in repair 


Vv 


: 
& 
| 
= 
ie 


A. Bhattacharya and 517 Life characteristics of systems with dependent failures 
A. K. Bhattacharji 


R. Subramanian and V. Sridharan 523 Optimum ordering policies with random lead times and salvage cost 


Jinhua Cao 529 Stochastic behaviour of a man-machine system operating under 
changing environment subject to a Markov process with two states 


E. V. Prasad and A. K. Sarje Reliability modelling and analysis of multiprocessor systems 


R. K. Bhan, P. K. Basu and 537 Dependence of breakdown voltage on moiar concentration of 
K. C. Chhabra 1,1,1-trichloroethane (TCA) in thermal SiO, 


B. K. Jones and E. S. C. Mzunzu 543 The stability of polycrystalline silicon thin film resistors measured 
using excess noise 


Who Kee Chung 545 Reliability analysis of repairable and non-repairable systems with 
common-cause failures 


Reliability analysis of a k-out-of-n:G vehicle fleet 


Who Kee Chung 


Who Kee Chung A k-out-of-n:G redundant vehicle transit system 


B. Klefsjo Testing against a change in the NBUE property 


J. Green and R. C. Tiwari The power of certain NBU tests 


A. M. Rushdi 581 A conditional probability treatment of strict consecutive-k - 
out-of-n :F systems 


A.-K. M. Wanchoo, E. M. Scheuer Reliability of two dependent paralleled devices with application to 
and P. N. Bowerman the electromigration failure phenomenon 


P. M. Patrikar and R. Lat Field acceleration factor for dielectric breakdown of MOS devices 


Keh-Wei Chen, A. S. Papadopoulos On Bayes estimation for mixtures of two Weibull distributions under 
and P. Tamer type | censoring 


C. T. Lin, B. S. Duran and T. O. Lewis Inverted gamma as a life distribution 


B. S. Dhillon 


Stochastic analysis of a parallel system with common-cause failures 
and critical human errors 


Technical Note 
H. R. Singh and G. Shankar 639 CSCC for the mean and standard deviation of non-normally dis- 
tributed life test data 


Book Reviews 
High Vacuum Production in the Microelectronics Industry 
Audio IC Circuits Manual 
World Abstracts on Microelectronics and Reliability 


New patents 


VOLUME 29, NUMBER 5 1989 PAGES 671-900 


Calendar of International Conferences, Symposia, Lectures and 
Meetings of Interest 


Publications, Notices, Calls for Papers, Etc. 
Bulletin—Society of Reliability Engineers 
D. M. Brkié 691 One method for sample size evaluation 


T. 1. Sultan 695 The effect of stress screening process on yield and cost 


H. S. T. Alvarado and E. B. Hernandez Improvements in step stress tests 


VI 


4 
: 
| 
1 


S. K. Singh and R. P. Singh 

H. R. Singh, S. K. Singh and S. Shukla 
S. K. Singh and R. P. Singh 

S. K. Singh, S. K. Upadhyay 

and U. Singh 

H. R. Singh, S. K. Singh and S. Shukla 
H. R. Singh, S. K. Singh and S. Shukla 
D. Mandaltsis and J. M. Kontoleon 
J. M. Kontoleon and D. Mandaltsis 
R. G. Dear and Y. S. Sherif 

G. S. Mokaddis and S. S. Elias 

Qun Wang 

R. Nadarajan and D. A. M. Dhas 

B. V. S. Sisodia, S. Kumar 


and V. N. Rai 


L. R. Goel, R. Gupta and 
R. K. Agnihotri 


D. Kumar, J. Singh and P. C. Pandey 
J. Singh 


A. A. Heaney and Y. S. Sherif 
Kuk Kim 


K. C. Madan 


J. M. Kontoleon and D. Mandaltsis 


B. D. Sivazlian and K.-H. Wang 


K.-H. Wang and B. D. Sivazlian 


B. D. Sivazlian and S. L. Danusaputro 


Profit evaluation of a two unit cold standby system with a proviso 
of rest 


Cost-benefit analysis of a two unit cold standby system with 
random switchover and service time 


Two unit standby system with imperfect switching device and 
maximum activation time 


Admissibility of a test procedure based on preliminary test of 
significance for life data 


Common cause failure consideration in a cold standby duplex 
system 


Cost analysis of a two unit cold standby system with preparation 
time for repair 


Enumeration of k-trees and their application to the reliability 
evaluation of communication networks 


On the reliability evaluation of dynamic networks with m-level 
hierarchical routing 


The dynamic scheduling of aircraft in high density terminal areas 
The reliability function and the availability of a duplication redun- 
dant system with a single service facility for preventive maintenance 
and repair 


An improved method of estimating Bayes posterior probability 
density function in reliability data analysis 


Two units connected in series with general bulk service and random 
breakdown in unit 2 


On estimation of population mean in repeated surveys subsequent 
to preliminary test of significance 


Analysis of a three-unit redundant system with two types of repair 
and inspection 


Availability of a washing system in the paper industry 
Reliability analysis of a biogas plant having two dissimilar units 


Design of fault-tolerant computing systems using real-time 
performance monitors 


Human reliability model with probabilistic learning in continuous - 
time domain 


A single channel queue with bulk service subject to interruptions 
A Petri net approach for the enumeration of all K-trees and 


K-cutsets and its application on K-terminal network reliability 
evaluation 


System characteristics and economic analysis of the G/G/R 
machine repair problem with warm standbys using diffusion 
approximation 


Reliability of a system with warm standbys and repairmen 


Economic inventory and replacement management of a system in 
which components are subject to failure 


Book Reviews 
Microprocessor Based Systems for the Higher Technician 


World Abstracts on Microelectronics and Reliability 


New Patents 
VII 


| 
~ 
| 
743 = 
751 
775 
779 
819 
S49 
, 


VOLUME 29, NUMBER 6 


R. M. Jacobs 


V. M. Catuneanu, C. Moldovan, 
Fl. Popentiu and M. Gheorghiu 


G. S. Mokaddis, S. S. Elias 
and Kh. M. El Said 

B. N. Pandey and H. J. Malik 
M. Pandey and V. P. Singh 


Il. P. Singh 


G. S. Virdi, A. Kumari and N. Nath 


A. G. Dyachkov and A. M. Rashad 


U. Sumita, Y. Masuda 
and P. Kubat 


Qun Jin, Y. Sugasawa and 
K. Seya 


K. Fokkens and A. Lous 


M. Choi and C. M. Krishna 


R. Venkatapathi Naidu and 
S. Mahapatra 


A. A. Dimba, B. K. Jones and 
|. G. Whyte 


A. S. Papadopoulos and R. C. Tiwari 
D. M. Barry, M. Meniconi and 
A. V. Gurican 


M. A. W. Mahmoud 


J. A. Sjogren 


915 


919 


973 


1003 


1011 


1989 PAGES 901-1104 
Publications, Notices, Calls for Papers, Etc. 
Newsletter—Society of Reliability Engineers 


Products liability: A technical and ethical challenge 


Performances and solutions of redundancy allocation using SUMT 
and SLUMT techniques 


Comparison of two dissimilar unit reliability models with three types 
of repair facilities 


Shrinkage testimators for the scale parameter of an exponential 
distribution at single and two stage 


Bayesian shrinkage estimation of reliability from a censored sample 
from a finite range failure time model 


A complex system having four types of components with 
pre-emptive repeat priority repairs 


Some studies on antimony implanted silicon 
Universal decoding for random design of screening experiments 
Development of performance functions for communication/ 
computer systems and its application to dynamic performance 


analysis 


Probabilistic behavior and reliability analysis for a multi-robot 
system by applying Petri net and Markov renewal process theory 


Comparing HAST results of differently pretreated plastic 
encapsulated integrated circuits 


On measures of vulnerability of interconnection networks 


Very large scale integrated CMOS buffer design 
The long-term stability of some integrated circuit resistors 
Bayesian approach to life testing and reliability estimation under 


competing exponential failure distributions 


A reliability analysis of the electrostatic discharge sensitivity of 
CMOS devices 


Reliability study of a two-unit cold standby redundant system with 
two types of failure and preventive maintenance 


A new technique in the global reliability of cyclic communications 
network 


Book Reviews 
Reliability Theory and Applications « Essential Concepts of 
Computer Architecture for Programmers and Computer Users 
High-level Languages and their Compilers « Ultra Large Scale 
Integrated Microelectronics 
World Abstracts on Microelectronics and Reliability 
New Patents 


Title Section, Volume Contents and Author Index, Volume 29, 1989 


901 

965 

1039 

1087 

1093 

i 
VIII 


3 
a 
e 
“ 
4 
: 


AUTHOR INDEX 


Agnihotri, R-K. 769 
Alvarado, H.S.T. 701 


Balogh, A. 297 
Barny, D.M. 1051 
Basu, P.K. 537 
Beichelt, F. 387 
Bhan, R.K. 537 
Bhattacharji, A.K. 517 
Bhattacharya, A. 517 
Bonat, E. 281 
Bonnenberg, H. 365 
Bowerman, P.N. 587 
Brkic, D.M. 691 


Canali, C. 117, 499 
Catuneanu, V.M. 919 
Chhabra, K.C. 537 
Chiussi, F. i17, 499 
Choi, M. 1011 
Collani, E.v. 393 


Danusaputro, S.L. 861 
Dear, R.G. 743 

Dhas, D.A.M. 761 
Dhillon, B.S. 267, 299, 627 
Dimba, 1035 
Dimitrijev, S. 371 
Dirke, P. 419 

Do Le Minh 151 
Domingos, H.- 217 
Donzelli, G. 117, 499 
Duffuaa, S.O. 177 
Duran, B.S. 619 
Dyachkov, A.G. 965 


El Said, Kh.M. 925 

Elias, S.S. Sil, 752, 925 
Fokkens, K. 481, 1003 
Geisselhardt, W. 357 
Gerner, M. 305 
Gheorghiu, M. 919 
Goel, L-R. 493, 769 
Green, J.» 571 
Guitard, R. 405 

Guo Tong De 125 
Gupta, R. 769 
Gurican, A.V. 1051 


Hartler, G. 381 
Hasanuddin Ahmad, S. 
Hassan, M.M.S. 217 
Heaney, A.A. 783 
Hernandez, E-B. 701 
Holovac, S. 425 
Hunger, A. 349 
Hura, G.S. 185 


Ikebe, Y. 165 
Inagaki, T. 165 


Jaaskelainen, P. 317 
Jacobs, R.M. 915 


Jaisingh, L.R. 237 
Jinhua Cao 145, 529 
Jones, B.K. 543, 1035 


Kalyan, R. 133 
Kara-Zaitri, C. 399 
Keh-Wei Chen 609 
Keller, A.Z. 399 
Klefsj6, B. 559 
Koh, V-C. 227 
Kontoleon, J.M. 
Kovacs, B. 131 
Krishna, C.M. 1011 
Krishna Reddy, Y. 9 
Kubat, P. 973 

Kuk Kim 801 

Kumar, D. 775 

Kumar, S. 133, 255, 765 
Kumari, A. 963 

Kuzel, G.-L. 365 


483, 733, 737, 819 


Labib, S.W. 511 
Lal, R- 603 
Leemis, L.- 37 
Leemis, L.M. 227 
Lewis, T.O. 619 
Lin, C.T. 619 
Lous, A. 1003 


Madan, K.C. 813 
Magistrali, F. 
Mahapatra, 5S. 
Mahmoud, M.A.W. 
Malik, H.J. 947 
Mandaltsis, D. 
Masuda, Y. 973 
Meenakshi Bai, M- 9 
Meniconi, M. 1051 

Merletti, M. 499 

Misra, K.B. 195 

Moeller, U. 357 

Mohrs, W. 357 

Mojzes, I. 131 

Mokaddis, G.S. Sit, 751, 925 
Moldovan, C. 919 

Mzunzu, E.S.C. 543 


117, 499 
137, 1021 
505, 1061 


483, 733, 737, 819 


Nadarajan, Re 761 
Nath, N. 963 
Nenkova, B.G. 453 
Nitsch, R. 331 
Nowicki, T. 433 
Ntuen, C.A. 


Pandey, B.N. 947 
Pandey, M. 955 
Pandey, P.C. 775 
Papadopoulos, A.S. 
Patrikar, R.M. 603 
Patyra, M.J. 107 
Pavlovic, Z. 337, 343 
Popentiu, Fl. 919 
Prasad, E-V. 533 
Pulat, 37 


609, 1039 


a 
3 
‘ 
> 


993 
757 


Qun Jin 
Qun Wang 


Raki¢d, P. 337, 343 
Rami Reddy, C. 17 
Raouf, A. 177 

Rashad, A.M. 581, 965 


Salini, D. 415 
Sarje, A-K. 533 
Savolaine, C.G. 
Scheuer, E.M. 
Seshadri, V.N. 
Seya, K. 993 
Shaffi Ahamed, S. 17 
Shankar, G. 639 
Sharma, S.C. 493 
Shen, K. 159 
Sheriff, Y.S. 
Shukla, S. 
Singh, H.R. 
Singh, I.-P. 959 
Singh, Je 775, 779 
Singh Joorel, J.P. 
Singh, R.P. 705, 717 
Singh, S.K.. 705, 711, 717, 
Singh, U. 721 
Singh, V.-P. 955 
Sisodia, B.V.S. 
Sivazlian, B.D. 
849, 361 
Sjogren, J.-A. 1069 
Slunsky, L. 447 
Spearman, M.-L. 73 
Sridharan, V. 523,95 


325 
587 
325 


P51, 743,783 
723, 729 
639,712, 723,°729 


489 


765 
25, 57, 765, 829, 


Stark, A. 387 
Stojadinovi¢, N. 
Subramanian, R. 
Sugasawa, Y. 
Sultan, T.I. 695 
Sumita, U. 973 
Sutorikhin, N.B. 


371 
95. 523 
993 


319 
609 


255, 571, 1039 
281 


Tamer, P. 
Tiwari, R.C. 
Trujillo, H. 
Upadhyay, S.K. 721 

Vassilev, V.Z. 453 
Venkatakrishnan, K.S. 49 
Venkatapathi Naidu, R. 137, 1021 
Venmathi, S. 49 

Venugopal, Ne. 9, 17 
Veresegyhadzy, R.- 131 

Virdi, G.S. 963 
Wanchoo, A.-K.M. 587 

Wang Hongyu 439 

Wang, K.-H. 25, 829, 849 
Weber, G.G. 195 

Who Kee Chung 545, 549, 555 
Whyte, I.G. 1035 
Wilczkowiak, E. 

Won Young Yun 


Xie, M. 159 


Yanhong 


107 
117, 499 


Zabrodzki, J. 
Zanoni, E. 


PRINTED IN GREAT BRITAIN BY BPCC WHEATONS LTD, EXETER 


2 
Rai, V-N. 765 
= 
nie 
te 
| 


